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expression determined by IHC with TRIM24 and AR.

Global Transcriptome Analysis

All analysis of human prostate cancer data was conducted using previously published datasets of The Cancer Genome Atlas (TCGA) cohort [2],
Taylor cohort [3], and PCF/SU2C [4], which can be explored in the cBioPortal for Cancer Genomics (http://www.cbioportal.org). The AR
output score of different cohorts were calculated by following a strategy similar to that of the TCGA study [2]. Specifically, the AR output score
was derived from the mRNA expression of 20 genes that were experimentally validated AR transcriptional targets from the LNCaP cell line [5].
Here the Z-score for the expression of each gene in each sample was calculated and the AR score for each sample was then computed as the
sum of the Z-scores of 20 AR signaling genes. Statistics: For comparison of pooled data between two different groups, unpaired t tests were
used to determine significance. For Kaplan-Meier analysis of MET-free survival rates, expression profiles of retrospective (n = 1,626) cohorts
were derived from the Decipher Genomics Resource Information Database (GRID) registry (ClinicalTrials.gov identifier: NCT02609269). The
retrospective GRID cohort was pooled from seven published microarray studies: Cleveland Clinic (CCF) [6], Erasmus MC [7], Johns Hopkins
(JHMI) [8], Memorial Sloan Kettering (MSKCC) [9], Mayo Clinic (Mayo I and Mayo II) [10], and Thomas Jefferson University (TJU) [11].
Associated accession numbers are: GSE79957, GSE72291, GSE62667, GSE62116, GSE46691, GSE41408, and GSE21032 [12].

RNA-seq Analysis

22RV1 control, 22RV1 siSPOP, 22RV1 G3BP1 KO and 22RV1 G3BP1 KO plus siSPOP (3 replicates) were prepared for RNA sequencing using
TruSeq RNA Library Preparation Kit v2. Each sample was sequenced with the HiSeq 2500 to generate 51 bp paired-end reads. Reads (FASTQ
files) were mapped to the human reference genome sequence (hg19/GRCh37 http://hgdownload.cse.ucsc.edu/downloads.html) using STAR
v2.4.0j [13], and the resulting BAM files were subsequently converted into mapped-read format (MRF) using RSEQtools v0.6 [14]. The read
count of each gene was calculated via HTSeq [15] using GENCODE as the reference gene–annotation set. Quantification of gene expression
was performed using RSEQtools with GENCODE as the reference gene–annotation set (http://www.gencodegenes.org/human/
release_19.html). Expression levels (RPKM) were estimated by counting all nucleotides mapped to each gene and were normalized by the
total number of mapped nucleotides (per million) and the gene length (per kb). Differential expression analyses were performed using
DESeq2 (v1.20.0) [16] based on the gene read count data. Multiple-hypothesis testing was considered by using the Benjamini-Hochberg (BH;
FDR) correction. Heatmap and hierarchical clustering were performed via using correlation distance and Ward’s method. GSEA [17] was
performed using the JAVA program and run in pre-ranked mode to identify enriched signatures. We used the gene sets in the Molecular
Signature Database (MSigDB) [17]. The GSEA plot, normalized enrichment score and p-values were derived from GSEA output for each
MSigDB hallmark signature. The AR output scores of our samples were calculated by following a strategy similar to that of the TCGA study [2].
Specifically, the AR output score was derived from the mRNA expression of 20 genes that were experimentally validated AR transcriptional
targets from the LNCaP cell line [5]. Here the Z-score for the expression of each gene in each sample was calculated, and the AR score for
each sample was then computed as the sum of the Z-scores of 20 AR signaling genes. By following a similar strategy [18], we developed the
G3BP1 overexpression transcriptional signature, which includes 498 overexpressed genes from samples with G3BP1 that was overexpressed
compared with wild type samples from TCGA prostate cancer RNA-seq data. Specifically, we identified significantly differentially expressed
genes by comparing G3BP1 overexpression and wild type cases as determined from genomic analyses among TCGA samples with ETS family
gene fusions (ERG, ETV1, ETV4 and FLI1), using DESeq2 (v1.20.0) [16] and controlled for false discovery using Benjamini-Hochberg adjustment
(FDR $0.05).

Ki67 Quantification

Three independent, representative images were taken at 20× magnification for each mouse prostate. The percentage of Ki67 positive
epithelial cells was calculated for each image and the mean and standard error of all images for each genotype was determined. A Student’s
2-sided t-test was used to determine statistical differences between two genotypes.

Tumor-Xenograft Volume Quantification

Volume (mm3) for each xenograft was calculated and plotted. The difference in the mean volume between xenograft lines was determined
using a 2-sided Student’s t-test.

PLA Quantification

A minimum of 200 cells per condition were quantified in a single plane for detectable foci. The number of foci per cell per condition is
reported. Differences in the mean numbers of foci between conditions were determined using a 2-sided Student’s t-test.
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All sample sizes are included in the relevant figure legends.

No exclusions

All experiments were repeated at least for three times. Detailed information on replicates are available in the figure legends. All attempts to
replicate the experiments performed here were successful.

No method of randomization was used. Male littermates were used for mouse experiments. Biological replicates of sequencing-based assays

were performed in separate experiments at different times to control for co-variates. Randomization is not applicable to cell culture

experiments.

Data acquisition in the studies, including animal experiments, was conducted in a blinded manner. Briefly, large cohorts of mice were injected
with the indicated cell lines and at a given timepoints tumor volumes were measured without knowing the cell type injected. For the other
experiments, samples were all processed in parallel in a blind fashion by assigning numerical IDs to the samples.
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Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

HA (BioLegend, Cat# 901502) used at 1:2000 for immunoprecipitation and immunoblot analysis, Myc (Cell Signaling Cat# 2278S) used
at 1:1000 for immunoprecipitation and immunoblot analysis, FLAG (Sigma, Cat# F1804-1) used at 1:2000 /1:1000 for immunoblot,
immunoprecipitation and immunofluorescence assay. His (Cell Signaling, Cat# 2365S) used at 1:2000 for immunoblot,
immunoprecipitation assays. Cul3 (Cell Signaling, Cat# 2759) used at 1:1000, for immunoblot, analysis. G3BP1 (Protein tech, Cat#
I3057-2-AP) used at 1:1000 for immunoblot, immunoprecipitation studies. G3BP1 (Abcam Cat# 56574) used at 1:1000/1:4000 for
immunoblot and PLA assay. SPOP antibody, 1:1000 (Protein TechCat# 16750-1-AP) used for immunoblot analysis. SRC3 (Cell signaling,
Cat# 2126S) used at 1:500 for immunoblot analysis. AR (Abcam, Cat# 133273) used at 1:1000 for immunoblot analysis. AR (Santa Cruz
Cat# c-816) used at 1:500 for immunoblot analysis. TRIM24 (Santa Cruz, Cat# sc-271266) used at 1:500 for immunoblot analysis. !-
tubulin (Protein Tech, Cat# 6603I-I-ig) used at 1:5000 for immunoblot analysis. Laminin B (Santa Cruz, Cat# sc-56143) used at 1:500
for immunoblot analysis. "-actin (Protein Tech, Cat# 20536-I-AP) used at 1:5000 for immunoblot analysis. G3BP2 (Abcam Cat#
ab86135) used at 1:1000 for immunoblot analysis. Mouse IgG (BioLegend Cat# 400102) used in immunoprecipitation at 1µg/reaction.
Rabbit IgG (Abcam, Cat# b37415) used in immunoprecipitation at 1µg/reaction. Ki67 (Bethyl, Cat# A700-021) used at 1:1000 for IHC.
E cadherin (BD Bioscience, Cat# 610405) used at 1:2000 for immunofluorescence study. Cytokeratin 5 (Biolegend, Cat# 905501) used
at 1:5000 for immunofluorescence study. Cytokeratin 8 (Progen, Cat# 61038S) used at 1:2000 for immunofluorescence study. RFP
(Abcam, Cat# ab62341) used at 1:1000 for immunoblot analysis. Cleaved PARP (Abcam Cat # ab32064) used at 1:1000 for
immunoblot analysis. PSA (KLK3) [Sigma-Aldrich, Cat# SAB1410703] used at 1:1000 for immunoblot analysis. TMPRSS2 (Abcam, Cat#
ab92323) used at 1:1000 for immunoblot analysis. FKBP5 (Abcam, Cat# ab126715) , used at 1:1000 for immunoblot analysis.
Secondary antibodies from LI-COR used for immunoblot analysis were (1) Mouse 800CW (Cat#925-32210) (2) Mouse 680RD
(Cat#926-68070) 3) Rabbit 800CW (Cat#926-32211) (4) Rabbit 680RD (Cat#926-68071) at 1:20,000 dilution.

Secondary antibodies from Thermo Fisher Scientific used for Immunofluorescence analysis were (1) Alexa fluor 488 Mouse (Cat#
A32723) (2) Alexa fluor 594 Mouse (Cat# A32742) 3) Alexa fluor 488 Rabbit (Cat# A32731) (4) Alexa fluor 594 Rabbit (Cat# A32740)
at 1:500 dilution.

All antibodies are validated by the manufacturer and information can be found at the following websites: https://
www.biolegend.com/en-us/products/purified-anti-ha-11-epitope-tag-antibody-11374, https://www.cellsignal.com/products/
primary-antibodies/myc-tag-71d10-rabbit-mab/2278?site-search-
type=Products&N=4294956287&Ntt=2278s&fromPage=plp&_requestid=539539, https://www.sigmaaldrich.com/US/en/substance/
monoclonalantiflagm2antibodyproducedinmouse1234598765?context=product, https://www.cellsignal.com/products/primary-
antibodies/his-tag-antibody/2365?site-search-type=Products&N=4294956287&Ntt=+2365s&fromPage=plp&_requestid=539937,
https://www.cellsignal.com/products/primary-antibodies/cul3-antibody/2759?site-search-type=Products&N=4294956287&Ntt=
+2759&fromPage=plp&_requestid=539976, https://www.ptglab.com/products/G3BP1-Antibody-13057-2-AP.htm, https://
www.abcam.com/g3bp-antibody-2f3-ab56574.html, https://www.cellsignal.com/products/primary-antibodies/src-3-5e11-rabbit-
mab/2126?site-search-type=Products&N=4294956287&Ntt=2126s&fromPage=plp&_requestid=540258, https://www.abcam.com/
androgen-receptor-antibody-epr15352-ab133273.html, https://www.scbt.com/p/ar-antibody-n-20?requestFrom=search, https://
www.scbt.com/p/tif1alpha-antibody-c-4?requestFrom=search, https://www.ptglab.com/products/tubulin-Alpha-Antibody-66031-1-
Ig.htm, https://www.scbt.com/p/lamin-b1-antibody-119d5-f1?requestFrom=search, https://www.ptglab.com/products/ACTB-
Antibody-20536-1-AP.htm, https://www.abcam.com/g3bp2-antibody-ab86135.html, https://www.biolegend.com/en-us/products/
purified-mouse-igg1-kappa-isotype-ctrl-1375, https://www.abcam.com/rabbit-igg-polyclonal-isotype-control-ab37415.html, https://
www.bethyl.com/product/A700-021?referrer=search, https://www.bdbiosciences.com/en-us/products/reagents/microscopy-
imaging-reagents/immunofluorescence-reagents/purified-mouse-anti-e-cadherin.610405, https://www.biolegend.com/en-us/
products/keratin-5-polyclonal-antibody-purified-10956, https://www.progen.com/anti-Keratin-K8-mouse-monoclonal-Ks8.7-purified-
sample-ready-to-use/61038S, https://www.abcam.com/rfp-antibody-ab62341.html, https://www.abcam.com/cleaved-parp1-
antibody-e51-ab32064.html, https://www.sigmaaldrich.com/US/en/search/sab1410703?
focus=products&page=1&perPage=30&sort=relevance&term=SAB1410703&type=product, https://www.abcam.com/tmprss2-
antibody-epr3861-ab92323.html, https://www.abcam.com/fkbp51-antibody-epr6617-ab126715.html, https://www.licor.com/bio/
reagents/irdye-800cw-goat-anti-mouse-igg-secondary-antibody, https://www.licor.com/bio/reagents/irdye-680rd-goat-anti-mouse-
igg-secondary-antibody, https://www.licor.com/bio/reagents/irdye-800cw-goat-anti-rabbit-igg-secondary-antibody, https://
www.licor.com/bio/reagents/irdye-680rd-goat-anti-rabbit-igg-secondary-antibody, https://www.thermofisher.com/antibody/
product/Goat-anti-Mouse-IgG-H-L-Highly-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A32723, https://www.thermofisher.com/
antibody/product/Goat-anti-Mouse-IgG-H-L-Highly-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A32742, https://
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

www.thermofisher.com/antibody/product/Goat-anti-Rabbit-IgG-H-L-Highly-Cross-Adsorbed-Secondary-Antibody-Polyclonal/A32731,
https://www.thermofisher.com/antibody/product/Goat-anti-Rabbit-IgG-H-L-Highly-Cross-Adsorbed-Secondary-Antibody-Polyclonal/
A32740, https://www.ptglab.com/products/SPOP-Antibody-16750-1-AP

Cell line source(s):

Cell Lines

HEK 293T, LNCaP, C4-2B and 22RV1 cells were purchased from the American Type Culture Collection (ATCC- Item #
ACS-4500, CRL-1740, CRL-3315, CRL-2505). LNCaP-95 were kindly provided by Dr. Loda’s laboratory (WCMC, NY, US)
(RRID:CVCL_ZC87). Primary WT mPECs (mouse prostate epithelial cells), Pten-/- mPECs and Pten-/--SPOPF133V mPECs were
generated in Dr. Barbieri’s laboratory (WCMC, NY, US).

CRISPR Model Generation

LNCaP and 22RV1 cells (<passage 10) were transfected with All-In-One pLentiCRISPR v2/sgRNA plasmids containing either
control or G3BP1 specific sgRNAs (AACGTTTGTCCTTGCTCCTG) purchased from GenScript. Cells were selected with puromycin
until resistant populations emerged, and then assayed for G3BP1 depletion using immunoblot.

Engineered G3BP1 overexpression model

Stable pooled populations of 22RV1, LNCaP-95, C4-2B control and G3BP1 overexpressed [pCW57.1-FLAG G3BP1
(overexpressed)]. cells were generated by selection using 3 #g/mL puromycin. Levels of mRNA transcripts, expression of
protein, and the phenotype of cells were analyzed.

Engineered Mouse Prostate Epithelial Cells

Primary mouse (C57BL/6) prostate epithelial cells were isolated by dissecting 6-10-week-old WT, Pten-/-, and Pten-/-
SPOPF133V mouse prostates. Cells were infected with SMARTvector inducible plasmid either with non-targeted control or
G3BP1 specific shRNA (ATTCCGAGACACCAAACGC) purchased from Dharmacon. ARKO (knockout) cells were generously
provided by Dr. Barbieri. For overexpression, WT, Pten-/-, Pten-/- SPOPF133V, and ARKO cells were infected with DOX-
inducible empty vector (control) and pCW57.1-FLAG G3BP1 (overexpressed) lenti-virus. Cells were selected with puromycin
until resistant populations emerged, and then treated with 1 #g/mL DOX for 72 h followed by RFP positive cell sorting. G3BP1
stable knockdown or overexpression was confirmed by immunoblot analysis.

Transient Models

22RV1 cells were transfected with either non-targeted control, ON-TARGETplus smart pool or G3BP1 siRNA (Dharmacon Cat#
D-001810-10-05, L-012099-00-0005) and siGenome smartpools to target SPOP (M-017919-02-0005), using Lipofectamine
RNAiMAX (Thermo Fisher Scientific Cat# 13778150). Twenty-four hours post-transfection, cells were plated onto migration
and invasion chambers (corning Cat# 3462 and 354480) and assessed for migratory and invasive cells.

All cells were authenticated using short tandem repeat profiling performed by ATCC.

All cultured cells were Confirmed for free of mycoplasma monthly via the highly sensitive PCR-based kit from Sigma (Cat #
MP0025).

No commonly misidentified cell lines were used.

All procedures involving mice were approved by the Institutional Animal Care and Use Committee (approval number 2017-0008) at
Weill Cornell Medicine and complied with all relevant ethical regulations. Mice were maintained in micro-isolators in the USDA (U.S.
Department of Agriculture)/AALAC (American Association of Laboratory Animal Science) accredited facility at the Weill Cornell
Medicine on a 12 h light, 12 h dark cycle. The mice were allowed food and acidified water ad libitum.In this study were used 3–4-
week-old male NU/J mice (Jackson Laboratories, Bar Harbor, Maine).

No wild animals were used in this study.

No field-collected samples were used in this study.

All procedures involving mice were approved by the Institutional Animal Care and Use Committee (approval number 2017-0008) at
Weill Cornell Medicine and complied with all relevant ethical regulations.




